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Abstract 
The provision of the quality services within freight transport is currently the most important element which leads to company 
success. There are different criteria which influence the quality of the services in the freight transport, for instance, a price, speed, 
safety or timing of the delivery. These criteria make it possible for customers to decide which means of the transport (road, 
railway, maritime transport, etc.) they will prefer. This article deals with the characteristics of the multi-criteria decision-making 
methods which facilitate to perform the evaluation of the freight transport quality. The article describes the interpretation of the 
utilization of the particular methods used for freight transport quality evaluation. The interpretation is based on the performed 
analysis of the individual decision-making methods and the methods of the criteria weight setting. The research results of the 
quality evaluation of the freight transport made by the carriers with the use of Saaty´s method are presented in this article. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The freight transport quality evaluation may be enlisted among the tools which deal with problem-solving in the 
area of quality of the specific industry. It is possible to increase the quality of the provided services and to optimise 
individual transport processes on the basis of the correct setting of the methods and procedures, which may 
characterize and evaluate the quality of the freight transport from the point of view of the goods transport. 
      The economical thinking of the contemporary carriers, who provide transport services, should be guided by 
the motto: “QUALITY IS THE KEY TO SUCCESS”. The evaluation of the transport services towards the nature of 
the product is a fairly extensive issue from the economical regard. The processing of the economic analysis is 
difficult from the point of view of the necessary information which is often incomplete. The indicator of the 
customer satisfaction is difficult to measure and its magnitude may be just estimated. 
     Some economic contributions which the quality of the provided service brings to the carrier are worth to 
mention: 
x Increase of the sales value and following increase of the profit. 
x Loyalty of the regular customers and acquisition of the new ones. 
x Building the goodwill of the company. 
x Company image. 
2. Material and Methods 
Firstly, it is necessary to characterize particular methods of the multi-criteria analysis for the setting of the 
individual weight of the criteria, and then it will be possible to evaluate the freight transport service quality on the 
basis of the multi-criteria decision-making. These methods enable us to process criteria evaluation based on their 
importance. The selected methods are applicable for evaluation of the mixed files of the criteria of the quantitative 
and qualitative nature. 
The assessment of the freight transport quality by means of the evaluation methods requires primarily setting the 
weight for the individual criteria based on which the evaluation will be done. The weight represents the numerical 
expression of the importance of the criterion, in other words, its importance from the point of view of the evaluator. 
The weight quantification is higher when the importance is more significant for the evaluator. The value of the 
individual weights is normally defined in the way that the sum of these amounts equals one for achieving alignment 
of the weights of all criteria which were established through different methods. 
There are various methods to define the weight of the individual criteria which differs from each other on the 
basis of the algorithmic complexity of the specific method, its comprehensibility, structure and the complexity of the 
necessary information for the customer needs. The majority of the decision-making methods require differentiation 
of the individual criteria based on their importance. The numerical expression of the importance or the criterion 
weight is used for this differentiation (the more important the criterion is, the weight value is higher). There are 
different methods to define the weight of the evaluated criteria (scoring method, Fuller´s method, method of order, 
Saaty´s method). The methods for the criteria weight setting from the point of view of the necessary information 
may be classified according to the following chart (Figure 1). (Olivková, 2013; Štetinová 2014) 
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Fig.1. The classification of the methods for weight setting. 
Based on the method classification, the selected methods, which help to define the value of the weight for the 
individual criteria of evaluation, will be described. 
2.1. Metfessel´s allocation 100 points (Scoring method) 
The evaluators rate the importance of the individual criteria with the score on the interval scale which was 
defined in advance, for example, bi  < 0, 100 >. The more important the criterion is for evaluation, the more points 
are allocated to it. The sum of all the allocated points to the criteria of evaluation must equal the high side of the 
range. 
The criterion weight is determined on the basis of the proportion of the points allocated to i-th criterion and total 
sum of points according to the following relation: 
ݒ௜ ൌ  ௕೔σ ௕௜ೖ೔సభ             (1) 
Vi – weight of the i-th criterion 
K – number of the criteria of the evaluation 
Bi – number of points of the i-th criterion 
2.2. The method of the precedence 
The determination of the criteria weight by the method of the precedence is done on the basis of the evaluation of 
each criterion with a number of points. The number of points of the evaluation (n, n-1, … 1) equals the number of 
evaluated criteria (n). The most important criterion is evaluated by the number of point’s n and the least important 
criterion by 1 point. Standardized weight of criteria evaluation is determined by the following relation: (Olivková, 
2013; Štetinová 2014) 
 
ݒ௜ ൌ  ௕೔σ ௕௜೙೔సభ  ǡ ݅ ൌ ͳǡ ʹǡ ǥ݊          (2) 
 
Vi = standardized weight of i-th criterion 
Bi = points for i-th criterion 
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2.3. Fuller´s method (The method of pairwise comparison) 
The utilization of the pairwise comparison method or Fuller´s method implies the round robin comparison of all 
the criteria and it is detected which criterion from the pair is more important. The weights of the individual criteria 
are arranged by means of Fuller´s triangle. The total number of comparisons is equal during the comparison of each 
pair of criteria from the total number of criteria k.  
All evaluated criteria are numbered from 1 to k and they are inscribed into the Fuller´s triangle for greater clarity 
(See figure 2). The first row contains all the combinations of comparison with the first criterion, the second row 
contains the combination of comparison with the second criterion except the one which is situated in the previous 
row, it means that every following row contains only combination for comparison with the following criterion, 
which is not situated in the previous row. Every row has got one less combination of comparison than the previous 
row.  
 
Fig. 2. – Fuller´s triangle 
The more important criterion is selected and labelled from the each pair of the compared criteria. The number of 
labels i-th criterion is and standardized weight of the criterion is based on the relation: 
 
ݒ௜ ൌ  ௡೔ே  ǡ ݅ ൌ ͳǡʹǡ ǥ݊          (3) 
2.4. Saaty´s method (the method of the quantitative pair comparison of the criteria) 
Saaty´s method of the criterion weight setting of evaluation may be divided into two steps. The first step is 
analogous as in the previous case (the Fuller´s method), where we compare pairs of the criteria written in the order 
in rows and columns of the table. The setting of the criteria weight is based on importance comparison of the pair of 
criteria according to Saaty matrix S = (sij) for the weight setting (Table 1) and at the same time, it defines the 
magnitude of the criterion importance which is expressed by number of points on the selected scale of Saaty´s 
descriptors. The value of the descriptors is determined in Table 2. (Olivková, 2013; Štetinová 2014) 
Table 1. Saaty´s matrix for the weight setting of the criteria. 
Criterion K1 K2 K3 K4 K5 K6 
K1 1      
K2  1     
K3   1    
K4    1   
K5     1  
K6      1 
 
The weight setting of the criteria in the Saaty’s matrix S for the criteria on the position sii equals 1 because the 
criterion is self-equivalent. As long as the criterion in the row is more significant than the criterion in the column, 
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the number of points, which represents evaluator´s magnitude of preference of the criterion in the row over the 
criterion in the column, is inscribed into the appropriate box. As long as the criterion in the column is more 
significant than the criterion in the row, the inverted value of the allotted points is inscribed in the appropriate box. 
Table 2. Saaty´s scale of the descriptors. 
Number of points  
1 criterion i a j are equal 
3 criterion i is slightly preferred over j 
5 criterion i is strongly preferred over j 
7 criterion i is very strongly preferred over j 
9 criterion i is absolutely strongly preferred over j 
      
The even values 2, 4, 6, 8 serve to determine the magnitude of the importance of the criterion as an intermediate 
step of evaluation. 
The application of  Saaty´s method in evaluation of the criteria is easy and it consists of the following steps: 
x The formation of the Saaty´s matrix S, 
x We count the value for each i - ݏ௜ ൌ ς ݏ௜௝௞௝ୀଵ  , x We count the value for each i - ܴ௜ ൌ  ሺݏ௜ሻଵ ௞ൗ ൌ  ඥݏ௜ೖ , x We count it σ ܴ௜௞௜ୀଵ , x Finally, we set the weight of the criteriaݒ௜ ൌ  ோ೔σ ோ೔ೖ೔సభ . 
For illustration and greater clarity, we design Saaty´s matrix (See Table 3) for the i-th customer of the evaluation 
criterion for the freight transport where the weights for individual criteria are calculated. 
Table 3. The weight setting of the criteria by i-th customer. 
Criterion K1 K2 ... Kk-1 Kk 
K1 1        
K2  1       
... 
  
1 
     
Kk-1    1     
Kk     1    
      
 
 
1 
2.5 The questionnaire  
The questionnaire is based on the subjective answers of the evaluator about the studied object and they depend on 
customer´s own knowledge and experiences. The role of the evaluator is to mark the answer in the questionnaire 
which reflects the best the studied object. It is possible to use this method to acquire data from a relatively large 
number of the questioned respondents (evaluators). It is not expensive and at the same time it enables us to do more 
detailed and accurate analysis. Advantages and disadvantages this metosee in table 4. (Fiala, 1997) 
Table 4. Advantages and disadvantages of the method. 
Advantages Disadvantages 
economic method low return of questionnaire 
෍ܴ݅
௞
௜ୀଵ
 
Siൌ ς ݏ݆݅௞௝ୀଵ  Riξݏ݅ೖ  
viൌ
ோ௜
σ ோ௜ೖ೔సభ
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anonymity of assessors limited opportunity of responses 
easy evaluation of results questions are determined in advance 
researcher must be physically present uncertainty of completion questionnaire by the 
addressed assessor 
3. Results and discussion 
Within the evaluation of the freight transport by application of the multi-criteria analysis, we focused on the 
evaluation of the indicators on the basis of which the customer decides about the choice of the freight transport 
mode in transportation of the goods from the place of departure to the place of destination. We executed the 
evaluation survey by means of the questionnaire and Saaty´s method. We applied these methods on the evaluation of 
the carrier who provides freight transport services based on the specified and selected criteria. The evaluators were 
addressed industrial companies (the customers) who evaluated the importance of the individual pairs of criteria 
according to arranged Saaty´s matrix. Afterwards, the individual weights of the evaluation were calculated as you 
can see in Table 5. (Černá, 2014) 
Because of the number of the criteria evaluations by customers, we present the example of the evaluation method 
by the customer 1.  
Table 5. The weight setting of the criteria by customer 1. 
Assessment 
of carrier 
K1 - 
price 
K2 – speed of 
transportation 
K3  - 
delivery 
time 
K4 - 
safety 
K5  - 
environmental 
friendliness 
K6  - 
reliability ࢙࢏ ൌ ෑ࢙࢏࢐
࢑
࢐ୀ૚
 ࡾ࢏ ൌ  ඥ࢙࢏࢑  ࢜࢏ ൌ 
ࡾ࢏
σ ࡾ࢏࢑࢏ୀ૚
 
K1 - price 1 3 1 3 5 1 45 1,89 0,2530 
K2 - speed of 
transportation 1/3 1 1 2 7 8 37,3333 1,83 0,2449 
K3  - delivery 
time 1 1 1 5 5 2 50 1,92 0,2570 
K4 - safety 1/3 1/2 1/5 1 1 1/5 0,0066 0,43 0,0576 
K5  - 
environmental 
friendliness 
1/5 1/7 1/5 1 1 1/5 0,00114 0,32 0,0428 
K6  - 
reliability 1 1/8 1/2 5 5 1 1,56 1,08 0,1447 
       
 
7,47 1 
 
We designed a summary matrix of the individual evaluation weights from all the evaluations of all the addressed 
industrial companies which evaluated the carrier based on the selected criteria of evaluation. 
Table 6. The summary matrix of the evaluation weights by customers. 
Assessment of carrier Customer1 Customer 2 Customer 3 Customer 4 .... Customer k-1 Customer 13 
K1 - price 0,2530 0,1981 0,2906 0,2059   0,1731 
K2 -  speed of 
transportation 
0,2449 0,2353 0,2304 0,1368   0,1976 
K3  - delivery time 0,2570 0,1092 0,2612 0,2056   0,1689 
K4 - safety 0,0576 0,0754 0,0512 0,0673   0,1565 
K5  - environmental 
friendliness 
0,0428 0,1874 0,0386 0,2308   0,2252 
K6  - reliability 0,1447 0,1946 0,1280 0,1536   0,0787 
෍ܴ݅
௞
௜ୀଵ
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We found out in our survey that the most important criterion for the companies in the conditions of Slovak 
republic is the criterion of the price and delivery time. These criteria were marked as the most important by 25% 
from a total number of the addressed companies. The overview of the importance of the individual criteria is 
presented in Figure 3. (Páterková, 2015) 
 
Fig. 3. The percentage of the criteria importance expressed by the customers 
 
The second criterion, on the basis of which the companies decide about the choice of the carrier, represents the 
speed of the goods transport from the place of departure to the place of destination. The criteria of the safety, 
ecology and reliability represent the criteria with a low weight of the decision-making. 
4. Conclusion 
Nowadays, there are various methods of the multi-criteria analysis which have got the same objective. Through 
these methods, it is possible to qualify several variants of the problem solutions of the choice of the freight transport 
mode based on the specified criteria, the setting of the individual weights and their precedence. 
The most convenient method of all the mentioned methods of multi-criteria analysis of the freight transport 
evaluation is the Saaty´s method for the individual weight criteria setting of the quality evaluation of the provided 
services of the freight transport carriers on the basis of which the evaluators decide about the choice of the transport 
mode. Within this method, the evaluator may compare a pair of the criteria and, at the same time, determine which 
criterion is more important in the process of decision-making. 
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